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Abstract (Resumen de 100-250 palabras)/ Abstract (Laburpena 100-250 hitzetan) 
The present work studies the differentiation of biological tissues, from measurements of the light 
reflectance over the samples, using spectrometry. Differentiation of tissues is a paradigm in 
medical procedures, because distinguishing between delicate tissues and tissues-to-ablate is 
critical in surgery: minimization of iatrogenic damage, time reduction of the intervention, and 
facilitation of the surgeon task. 
Reflectance spectroscopy is an innocuous and cost-effective technique based on photonics and 
optical phenomenon. Nevertheless, it does not provide a deterministic principle of separating 
spectra of different tissue types. Thus, this work explores the use of Machine Learning techniques 
in order to discern different patterns in the reflectance spectra that allow to differentiate some 
tissue types from others. 
This work analyses the necessary treatment of the reflectance data, in order to ensure the optimal 
application of the Machine Learning techniques. It compares the performance of different 
classification algorithms and it extends the study to the generalization of samples never seen 
before by the classifiers. The complete hardware and software system needed in application is 
explained. Moreover, alternative approaches and standpoints for confronting the problem are also 
studied during the work. 
Mainly, the application of differentiation between tissues of bone class and tissues of no-bone 
class will be considered. However, other potential applications are also treated, i.e. multi-tissue 
classification and distinguishing different renal tissues. 
This Master Final Work is a collaboration between the Research Group of Artificial Intelligence and 
Approximate Reasoning (Public University of Navarre) and Deneb Medical S.L., leading to the 
development of a real application for biological tissue differentiation based on spectrometry and 
Machine Learning. 
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Biological tissue differentiation, Spectrometry, Machine Learning, Support Vector Machines, 
Neural Networks. 
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